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Posi8on	Correc8ons	

•  We	looked	at	two	different	posi8on	
correc8ons		
– A:	posi8on	is	determined	by	hodoscope	
– B:	posi8on	is	determined	by	average	shower	
posi8on	
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A.	Posi8on	Correc8on	with	Hodoscope	

•  Find	mean	energy	of	each	pair	of	hodoscope	
cuts	for	each	run	

•  The	highest	mean	energy	is	given	a	coefficient	
of	1.		All	other	pairs	are	given	a	coefficient	of	
(highest	energy/mean	energy)	

•  Each	event’s	5	by	5	energy	is	mul8plied	by	the	
coefficient	for	the	hodoscope	pair	it	hit	
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Hodoscope	Correc8on	Coefficients	
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MIP	Calibra8on	without	Temperature	
Correc8on	
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MIP	Calibra8on	with	Temperature	
Correc8on	

Input Energy (GeV)
2 4 6 8 10 12 14 16

M
ea

su
re

d 
En

er
gy

 (G
eV

)

0

2

4

6

8

10

12

14

16

 / ndf 2χ  528.3 / 26
Prob       0
p0        0.002379±0.06067 − 
p1        0.0004552± 1.007 

 / ndf 2χ  528.3 / 26
Prob       0
p0        0.002379±0.06067 − 
p1        0.0004552± 1.007 

Graph

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.05

0.1

0.15

0.2

0.25

0.3
 / ndf 2χ  451.1 / 26

Prob       0
p0        0.0004903± 0.07906 
p1        0.001574± 0.1807 

 / ndf 2χ  451.1 / 26
Prob       0
p0        0.0004903± 0.07906 
p1        0.001574± 0.1807 

Graph

Input Energy (GeV)
2 4 6 8 10 12 14 16

M
ea

su
re

d 
En

er
gy

 (G
eV

)

0

2

4

6

8

10

12

14

16

18

 / ndf 2χ  222.5 / 26
Prob  33− 3.984e
p0        0.008848± 0.04319 
p1        0.001074± 1.119 

 / ndf 2χ  222.5 / 26
Prob  33− 3.984e
p0        0.008848± 0.04319 
p1        0.001074± 1.119 

Graph

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.05

0.1

0.15

0.2

0.25

0.3
 / ndf 2χ  42.54 / 26

Prob   0.02161
p0        0.001663± 0.02807 
p1        0.003886± 0.1259 

 / ndf 2χ  42.54 / 26
Prob   0.02161
p0        0.001663± 0.02807 
p1        0.003886± 0.1259 

Graph

Input Energy (GeV)
2 4 6 8 10 12 14 16

M
ea

su
re

d 
En

er
gy

 (G
eV

)

0

2

4

6

8

10

12

14

16

18

 / ndf 2χ   5347 / 26
Prob       0
p0        0.002022±0.08781 − 
p1        0.0003125± 1.126 

 / ndf 2χ   5347 / 26
Prob       0
p0        0.002022±0.08781 − 
p1        0.0003125± 1.126 

Graph

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.05

0.1

0.15

0.2

0.25

0.3

 / ndf 2χ   1323 / 26
Prob       0
p0        0.0005719± 0.0332 
p1        0.0009951± 0.1688 

 / ndf 2χ   1323 / 26
Prob       0
p0        0.0005719± 0.0332 
p1        0.0009951± 0.1688 

Graph

Posi%on	Corrected	

Coefficients	
calculated	by	run	
Cut	on	all	
hodoscope	fingers	
	

All	coefficients	from	
same	run	
Cut	on	all	
hodoscope	fingers	

2x1	(center	of	tower)	
hodoscope	cuts	

Cut	on	all	
hodoscope	fingers	

No	posi%on		
correc%on	

6	

A.	



Input Energy (GeV)
2 4 6 8 10 12 14 16

M
ea

su
re

d 
En

er
gy

 (G
eV

)

0

2

4

6

8

10

12

14

16

18

 / ndf 2χ  221.1 / 26
Prob  33− 7.617e
p0        0.008332± 0.06544 
p1        0.001013± 1.075 

 / ndf 2χ  221.1 / 26
Prob  33− 7.617e
p0        0.008332± 0.06544 
p1        0.001013± 1.075 

Graph

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.05

0.1

0.15

0.2

0.25

0.3
 / ndf 2χ  43.24 / 26

Prob   0.01823
p0        0.001704± 0.02655 
p1        0.003806± 0.1269 

 / ndf 2χ  43.24 / 26
Prob   0.01823
p0        0.001704± 0.02655 
p1        0.003806± 0.1269 

Graph

Input Energy (GeV)
2 4 6 8 10 12 14 16

M
ea

su
re

d 
En

er
gy

 (G
eV

)

0

2

4

6

8

10

12

14

16

 / ndf 2χ  312.5 / 26
Prob       0
p0        0.002267±0.02382 − 
p1        0.0004013± 0.9938 

 / ndf 2χ  312.5 / 26
Prob       0
p0        0.002267±0.02382 − 
p1        0.0004013± 0.9938 

Graph

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.05

0.1

0.15

0.2

0.25

0.3
 / ndf 2χ  510.5 / 26

Prob       0
p0        0.000496± 0.06462 
p1        0.001363± 0.185 

 / ndf 2χ  510.5 / 26
Prob       0
p0        0.000496± 0.06462 
p1        0.001363± 0.185 

Graph

Shower	Calibra8on	with	Temperature	
Correc8on	

Input Energy (GeV)
2 4 6 8 10 12 14 16

M
ea

su
re

d 
En

er
gy

 (G
eV

)

0

2

4

6

8

10

12

14

16

18

 / ndf 2χ   7889 / 26
Prob       0
p0        0.001959±0.01671 − 
p1        0.0002995± 1.092 

 / ndf 2χ   7889 / 26
Prob       0
p0        0.001959±0.01671 − 
p1        0.0002995± 1.092 

Graph

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.05

0.1

0.15

0.2

0.25

0.3

 / ndf 2χ   1220 / 26
Prob       0
p0        0.0005893± 0.03107 
p1        0.0009733± 0.1695 

 / ndf 2χ   1220 / 26
Prob       0
p0        0.0005893± 0.03107 
p1        0.0009733± 0.1695 

Graph

Input Energy (GeV)
2 4 6 8 10 12 14 16

M
ea

su
re

d 
En

er
gy

 (G
eV

)

0

2

4

6

8

10

12

14

16

18

 / ndf 2χ   1114 / 26
Prob       0
p0        0.002066± 0.03804 
p1        0.0003529± 1.093 

 / ndf 2χ   1114 / 26
Prob       0
p0        0.002066± 0.03804 
p1        0.0003529± 1.093 

Graph

Energy (GeV)
0 2 4 6 8 10 12 14 16

(E
)/<

E>
σ

0.05

0.1

0.15

0.2

0.25

0.3
 / ndf 2χ  129.5 / 26

Prob  15− 1.06e
p0        0.0004475± 0.05341 
p1        0.001149± 0.1584 

 / ndf 2χ  129.5 / 26
Prob  15− 1.06e
p0        0.0004475± 0.05341 
p1        0.001149± 0.1584 

Graph

Posi%on	Corrected	

Coefficients	
calculated	by	run	
Cut	on	all	
hodoscope	
fingers	
	

All	coefficients	from	
same	run	
Cut	on	all	
hodoscope	fingers	

2x1	(center	of	tower)	
hodoscope	cuts	

Cut	on	all	
hodoscope	fingers	

No	posi%on		
correc%on	

7	

A.	



B.	Posi8on	Correc8on	with	Average	
Shower	Posi8on	

•  Find	mean	energy	for	average	shower	posi8on	
(used	64x64	bins)	

•  The	highest	mean	energy	is	given	a	coefficient	
of	1.		All	other	pairs	are	given	a	coefficient	of	
(highest	energy/mean	energy)	

•  Each	event’s	5	by	5	energy	is	mul8plied	by	the	
coefficient	for	its	average	shower	posi8on	
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•  Around	the	edges	we	have	very	small	mean	energies-	these	get	
overcorrected	

•  Want	to	use	hodoscope	cuts	to	look	at	only	events	near	the	center	of	the	
beam	 9	
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Posi8on	Correc8on	by	Average	Shower	
Posi8on	

•  All	correc8on	coefficients	from	8	GeV	run	
•  Cuts:	

–  Veto:	Veto1_t	<	15	||	Veto2_t	<	15	||	Veto3_t	<	15	||	Veto4_t	<	15	
–  Cherenkov:	abs(C2_inner_t	+	C2_outer_t)	>	100	
–  Hodoscope:	hits	at	least	one	finger	of	the	hodoscope	
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